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ABSTRACT 

Objectives: To clarify the risk factors for falls in 
hospital settings and to propose the use of such 
factors to identify high-risk persons at admission. 
Design: Prospective cohort study. 
Setting: Fukushima Medical University Hospital, 
Japan, from August 2008 and September 2009. 
Participants: 9957 adult consecutive inpatients 
admitted to our hospital. 

Methods: Information was collected at admission 
from clinical records obtained from a structured 
questionnaire conducted in face-to-face interviews with 
subjects by nurses and doctors and fall events were 
collected from clinical records. 
Results: The proportion of patients who fell during 
follow-up was 2.5% and the incidence of falls was 
3.28 per 100 person-days. There were significant 
differences in age, history of falling, cognitive 
dysfunction, planned surgery, wheelchair use, need for 
help to move, use of a remote caring system, 
rehabilitation, use of laxative, hypnotic or psychotropic 
medications and need for help with activities of daily 
living (ADL) between patients who did and did not fall. 
Multivariable adjusted ORs for falls showed that age, 
history of falls and need for help with ADL were 
common risk factors in both men and women. Using 
psychotropic medication also increased the risk of 
falling in men while cognitive dysfunction and use of 
hypnotic medication increased the risk of falling in 
women. Planned surgery was associated with a low 
risk of falls in women. 

Conclusions: To prevent falls in inpatients it is 
important to identify high-risk persons. Age, history of 
falling and the need for help with ADL are the most 
important pieces of information to be obtained at 
admission. Care plans for patients including fall 
prevention should be clear and considered. 
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INTRODUCTION 

Injuries resulting from falls are a major pro- 
blems in elderly people, representing one of 



Strengths and limitations of this study 



This study clarifies the risk factors for falling in 
the hospital setting. 

The study lacks disease type, but it is important 
to evaluate preventive factors against falls. 
This is an important cohort study of risk factors 
for falling in consecutive inpatients in Japan. 



the main causes of longstanding pain, func- 
tional impairment, disability and death. 1 The 
incidence rate of falls in inpatients is three 
times that for community-dwelling persons 
aged >65 years. 2 A meta-analysis found a sig- 
nificantly increased risk of falls from psycho- 
tropic medication, antiarrhythmic medications, 
digoxin and diuretics, suggesting that health- 
care interventions are an important risk factor 
for falls in hospitals. 3 The prevention of falls 
and injuries is not easy because they are 
complex events caused by a combination of 
intrinsic impairments and disabilities. In the 
clinical setting, an effective intervention to 
prevent falls involves assessing and addressing 
an individual's risk factors for falling, and an 
individualised approach is recommended in 
the American and British Geriatric Societies' 
practice guidelines. 4 A review of randomised 
controlled trials of fall prevention interventions 
concluded that several types of intervention 
were effective, including training in strength 
and balance, modification of hazards and with- 
drawal of psychotropic medication. 5 

There have been few cohort studies of the 
risk factors for falls in elderly patients in the 
hospital setting. The aim of this study was to 
clarify the risk factors for falls in inpatients 
by cohort and to propose the use of such 
factors to identify high-risk persons at 
admission. 
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Table 1 Incidence of falls per 100 person-days, 




Fukushima Medical University Hospital cohort 





Men 




Women 


Age 




Per 100 


Per 100 


category 


N 


person-days 


N person-days 


50 


953 


1.14 


1548 1.45 


50-64 


1362 


1.65 


1176 1.38 


65-74 


1398 


2.85 


1042 3.83 


75 


1035 


4.33 


955 5.36 



METHODS 

A cohort study was carried out in Fukushima Medical 
University Hospital, Fukushima, Japan. The subjects 
comprised 9957 adult consecutive inpatients admitted to 
our hospital between August 2008 and September 2009 
who were followed until discharge. Informed consent to 
participate in the study was obtained from inpatients on 
admission to the hospital. 

Information was collected from clinical records at 
admission obtained from a structured questionnaire con- 
ducted in the form of a face-to-face interview with sub- 
jects by nurses and doctors. The information obtained 
included age, sex, history of falling, history of diseases 
(eg, cognitive dysfunction), reason for hospitalisation 
(eg, surgery planned), need for care or help (eg, wheel- 
chair use, help to move, use of a remote caring system, 
rehabilitation) and medication (eg, laxative, sedative, 
hypnotic, psychotropic). Participants were asked 
whether each of seven activities of daily living (ADL) 
(standing, sitting, dressing, eating, toileting, evacuation 
and washing their face) could be accomplished with or 
without help. The need for help with any one of the 



seven activities was defined as a low level of ADL. 
Subjects were scored on the Manual Muscle Test 
(MMT) , 6 where impairment was defined as MMT <4. 

The Statistical Package for Social Sciences (SPSS 
Japan V.14.0J, Tokyo, Japan) was used for analyses. 
Baseline characteristics were compared between those 
with and those without falls during the follow-up period. 
Differences were assessed using the % 2 test for bivariate 
analysis. Means for continuous values were analysed 
using analysis of variance. A multivariate adjusted OR of 
falls according to sex was calculated using logistic regres- 
sion models adjusted for age, history of falling, cognitive 
dysfunction, planned surgery, wheelchair use, need for 
help to move, use of a remote caring system, rehabilita- 
tion, use of laxative, hypnotic or psychotropic medica- 
tions and need for help with ADL, which were 
significant in the baseline comparison. All p values were 
two-sided and p values <0.05 were considered to be stat- 
istically significant. 



RESULTS 

Out of the 9957 cohort subjects, 9470 subjects (95%) 
were followed between August 2008 and September 
2009. The median duration of hospitalisation was 
10.0 days (mean±SD 16.4±17.9). The number of patients 
who fell during the follow-up period was 230 (2.5%) 
and the incidence of falls was 3.28 per 100 person-days. 
The incidence of falls per 100 person-days by sex and 
age categories is shown in table 1. In these patients, the 
median period from admission to the fall event was 
30.0 days (mean±SD 20.6±22.0). 

The baseline characteristics of the subjects are shown 
in table 2. Factors associated with falls were compared 



Table 2 Relationship between baseline characteristics and falls (%), Fukushima Medical University Hospital cohort 





Falls 








No 


Yes 


p Value 


Number of patients 


9240 


230 




Age (years) 


60.5±44.2 


68.0±16.4 


<0.05 


Men (%) 


50.2 


47.8 


0.51 


History of falls (%) 


8.3 


26.1 


<0.05 


Cognitive dysfunction (%) 


2.3 


9.1 


<0.05 


Planned surgery (%) 


42.0 


27.1 


<0.05 


Wheelchair use (%) 


19.0 


48.7 


<0.05 


Needs help to move (%) 


13.5 


41.3 


<0.05 


Inhibition (%) 


2.1 


3.9 


0.06 


Use of a remote caring system (%) 


0.7 


3.9 


<0.05 


Rehabilitation (%) 


2.6 


5.7 


<0.05 


Laxative medication (%) 


17.3 


27.4 


<0.05 


Sedative medication (%) 


2.1 


3.0 


0.21 


Hypnotic medication (%) 


15.2 


27.8 


<0.05 


Psychotropic medication (%) 


6.1 


18.7 


<0.05 


Needs help with ADL (%) 


22.5 


54.8 


<0.05 


Impaired MMT (right foot) (%) 


3.3 


7.0 


<0.05 


Impaired MMT (left foot) (%) 


3.8 


6.5 


0.05 


ADL, activities of daily living; MMT, Manual Muscle Test. 
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Table 3 Association of baseline characteristics and falls 
in men, Fukushima Medical University Hospital cohort 


Baseline factors 


OR 


95% CI 


p Value 


Age 


1 no 


1.01 


to 1 .04 


<U.Uo 


History of falls 


2.01 


1.21 


to 3.35 


<0.05 


Cognitive dysfunction 


0.87 


0.41 


to 1 .85 


0.73 


Planned surgery 


1 .00 


0.65 


to 1 .55 


0.99 


Wheelchair use 


1 .57 


0.86 


to 2.84 


0.14 


Needs help to imove 


A 7C 
1 . / O 


0.95 


to 3.23 


n c\~7 
U.U/ 


Use of a remote caring 


1.38 


0.91 


to 2.10 


0.13 


system 










Rehabilitation 


0.50 


0.20 


to 1 .25 


0.14 


Laxative medication 


1.02 


0.62 


to 1 .66 


0.94 


Hypnotic medication 


1.06 


0.61 


to 1 .84 


0.84 


Psychotropic medication 


3.59 


2.00 


to 6.47 


<0.05 


Needs help with ADL 


2.28 


1.38 


to 3.78 


<0.05 


Bold type indicates statistical significance. 
ADL, activities of daily living. 



between patients who do and did not fall during the 
follow-up period. No differences were seen in sex 
between the two groups, but there were significant dif- 
ferences in age, history of falling, cognitive dysfunction, 
planned surgery, wheelchair use, need for help to move, 
use of a remote caring system, rehabilitation, use of laxa- 
tive, hypnotic or psychotropic medications, need for 
help with ADL and low MMT score (right foot only). 

Tables 3 and 4 show the multivariable adjusted ORs of 
falls according to the sex of the patients. Age, history of 
falling and need for help with ADL were common risk 
factors for falls in both men and women. We found that 
age, history of falling and need for help with ADL were 
associated with an increased risk of falls (OR 1.02 (95% 
CI 1.01 to 1.04), OR 2.01 (95% CI 1.21 to 3.35) and OR 
2.28 (95% CI 1.38 to 3.78), respectively, for men and 
OR 1.02 (95% CI 1.01 to 1.03), OR 2.17 (95% CI 1.38 to 
3.40) and OR 1.74 (95% CI 1.05 to 2.88), respectively, 



Table 4 Association of baseline characteristics and falls 
in women, Fukushima Medical University Hospital cohort 



Baseline factors 


OR 


95% CI 


p Value 


Age 


1.02 


1.01 


to 


1.03 


<0.05 


History of falls 


2.17 


1.38 


to 


3.40 


<0.05 


Cognitive dysfunction 


2.56 


1.24 


to 


5.26 


<0.05 


Planned surgery 


0.53 


0.34 


to 


0.82 


<0.05 


Wheelchair use 


1.60 


0.92 


to 


2.77 


0.10 


Needs help to move 


1.58 


0.89 


to 


2.80 


0.12 


Use of a remote caring 


0.74 


0.43 


to 


1.28 


0.28 


system 












Rehabilitation 


1.28 


0.86 


to 


1.91 


0.22 


Laxative medication 


1.00 


0.65 


to 


1.54 


0.99 


Hypnotic medication 


1.65 


1.07 


to 


2.56 


<0.05 


Psychotropic medication 


1.66 


0.97 


to 


2.82 


0.06 


Needs help with ADL 


1.74 


1.05 


to 


2.88 


<0.05 


Bold type indicates statistical significance. 
ADL, activities of daily living. 



for women). Using psychotropic medication also 
increased the risk of falling in men (OR 3.59, 95% CI 
2.00 to 6.47), while cognitive dysfunction and use of hyp- 
notic medication increased the risk of falling in women 
(OR 2.56, 95% CI 1.24 to 5.26 and OR 1.65, 95% CI 
1.07 to 2.56, respectively). Planned surgery was asso- 
ciated with a low risk of falls in women (OR 0.53, 95% 
CI 0.34 to 0.82). 



DISCUSSION 

Multifactorial fall prevention programmes have recently 
been considered 7-9 because falls are caused by complex 
risk factors such as disabilities and the caring environ- 
ment. In the hospital setting it is very important to iden- 
tify patients at a high risk for falling at admission to 
prevent the occurrence of falls. In the present study, age, 
a history of falling and the need for help with ADL were 
common risk factors for falls in both men and women, 
and it is suggested that it is important to obtain this infor- 
mation at admission. As falls are associated with restricted 
mobility, 10 ADL are important for their prevention.. 

Medications such as psychotropic and hypnotic drugs 
increase the risk of falls. Some researchers have warned 
that multi-medication including antidepressants are a 
risk factor for falls. 11 12 Patients treated with psycho- 
tropic or hypnotic drugs therefore require special 
attention. 

A retrospective study suggested that one of the inde- 
pendent risk factors for recurrent falls was a history of 
cognitive dysfunction, and cognitive impairment particu- 
larly affecting short-term memory, recall and visuospatial 
perception might contribute to recurrent falls in the 
inpatient population. 13 In our prospective study, cogni- 
tive dysfunction increased the risk of falls in women. It is 
therefore necessary to monitor carefully the actions of 
patients with cognitive dysfunction. 

Planned surgery was associated with a low risk of 
falling in women. The mean duration of hospitalisation 
was 16.4 days and the mean period between admission 
and falling was 20.6 days. With the use of a clinical path, 
the schedule of each inpatient should be properly 
planned which could lead to the prevention of falling. 

It is important that doctors and medical coworkers 
carefully watch and evaluate patients with regard to their 
past history and present medications. This study did not 
consider disease types. It is important that more staff 
can evaluate easily the risk of falling. 

In conclusion, it is very important to identify inpati- 
ents who are at a high risk of falling. Age, a history of 
falling and the need for help with ADL are the most 
important pieces of information to be taken at admis- 
sion. Care plans that highlight fall prevention should be 
clear and considered, and patients should be monitored 
carefully when treated with psychotropic or hypnotic 
medications. Doctors and medical coworkers should 
carefully check the past history and present medications 
of patients. 
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